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Emergent endovascular stent-graft placement to
treat ruptured Stanford type B acute aortic
dissection
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MD, PhD,b Yoshinori Isobe, MD,c Kazushige Hayakawa, MD, PhD,c and Kazui Soma, MD, PhD,a
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Uncomplicated Stanford type B acute aortic dissection, for which medical treatments are effective in most cases, is
associated with a better prognosis than Stanford type A dissection. However, ruptured Stanford type B dissection still is
associated with high mortality, because of the risks of open surgery and the complications of the disease. We report
successful stent-graft placement in two patients with acute type B dissection with rupture, and discuss the advantages of
stent-graft placement to treat ruptured acute type B dissection. (J Vasc Surg 2004;39:668-71.)
Stent-graft placement to treat acute aortic dissection
has been described.1,2 We show that in dissections compli-
cated with rupture, which is the leading cause of death in
acute aortic dissection and frequently the indication for
surgical treatment of Stanford type B dissection,3 stent-
graft placement is a therapeutic option because it is mini-
mally invasive while effectively covering the primary entry
tear.
CASE REPORTS
Case 1. A 49-year-old man was admitted to Kitasato Univer-
sity Hospital with acute back pain. The medical history included
hypertension. Laboratory tests revealed hypoxemia and mild met-
abolic acidosis. Concentrations of serum creatine kinase (CK) and
its MB isoenzyme were within the normal range, and the electro-
cardiogram was normal. Radiographs of the chest showed in-
creased opacity in the left lower lung field. A computed tomogra-
phy (CT) scan of the chest showed filling with contrast medium of
the false lumen distal to the proximal descending artery, indicating
Stanford type B aortic dissection. Periaortic and mediastinal hema-
tomas were noted (Fig 1, A, B).
Oral administration of bisoprolol fumarate (5 mg/d) and
lisinopril (10 mg/d) and intravenous administration of proprano-
lol hydrochloride (10 mg bolus) and nicardipine hydrochloride
were started. Because the patient refused open surgery, endovas-
cular stent-graft placement was planned. An aortogram obtained
12 hours after admission showed the entrance site unequivocally, 5
cm distal to the left subclavian artery. The false lumen of the
dissected aorta seriously compressed its true lumen (Fig 1, C).
A stent-graft was placed 36 hours after admission. In the
operating room, with the patient under general anesthesia, a 5F
pigtail catheter was advanced into the ascending aorta through the
left subclavian artery for angiography. The tug-of-wire method was
used. A 0.035-inch hydrophilic polymer-coated guide wire was
inserted from the right brachial artery to the right femoral artery.
Pulling on both ends stabilized the wire, which made advancing
the sheath through tortuous segments easier.4 Heparin sodium
(5000 U) was administered intravenously, and a 20F Nishimaki
Preloading Delivery Sheath (Medikit Co, Tokyo, Japan) was intro-
duced from the right femoral artery with the wire. Hand-made,
self-expandable, stainless-steel modified Z-stents were used. In
each stent the wire legs were gradually lengthened toward the
surface that was to be in touch with the major curvature. The stents
were interconnected with 4-0 polypropylene sutures, resulting in a
curved framework, to which woven 0.11-mm thick polyester fabric
graft was sutured. At the uppermost end of the minor curvature of
the graft was a V-shaped cut, which was aligned with the zigzag
shape of the stent and was sutured onto the wire legs. The purpose
of the cut was to decrease resistance of the stent graft against
arterial blood flow and thereby reduce the risk for dislodgment of
the stent graft during deployment (Fig 2, B). The diameter of the
proximal aorta was measured on a spiral CT scan. The stent graft
was oriented with fluoroscopic markers attached to the stents, so
that the V-shaped cut was set along the minor curvature, and was
placed within the true lumen to cover the primary entry site.
Satisfactory closure of the primary entry site was subsequently
confirmed at angiography (Fig 2, A). The operation required 80
minutes, and the amount of blood lost was 30 mL. Expansion of
the true lumen and shrinkage of the thrombus in the false lumen
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were noted on follow-up CT scans (Fig 2, C and D). Within 24
hours of the procedure blood pressure could be controlled without
nicardipine hydrochloride infusion and propranolol hydrochloride
injection. An endotracheal tube inserted after admission, because
of hypoxemia, was removed on day 8. The patient entered the
rehabilitation program, and was discharged on day 36. He has
been carefully followed up for 30 months as an outpatient, and
remains well.
Case 2. A 49-year-old man was transferred to Kitasato Uni-
versity Hospital with extensive left-sided hemothorax and shock.
Four days previously he had experienced sudden severe chest pain.
Acute type B aortic dissection was diagnosed, and antihypertensive
drugs and a -blocker were started at a local private hospital. A CT
scan of the chest obtained at transfer showed aortic dissection and
extensive left-sided hemothorax (Fig 3, A and B). No signs of
end-organ ischemia were noted. Because a stent graft which fit the
patient’s aorta was available immediately, we chose to perform
stent-graft placement while preparing for open surgery.
Stent-graft placement was performed on the day of admission,
with the same procedure as in case 1 (Fig 3, C and D). Transesoph-
ageal echocardiography was performed during the procedure to
ascertain the location of the guide wire. The operation lasted 115
minutes, and the amount of blood loss was 20 mL. Four and 6 days
after the procedure transesophageal echocardiograms were ob-
tained to evaluate blood flow in the thoracic false lumen; no flow
was detected. Shrinkage of the false lumen and expansion of the
true lumen were noted on follow-up CT scans. The patient was
discharged from the hospital without any major complications, and
remains well after 2 years of follow-up.
DISCUSSION
Intractable pain, refractory hypertension, tissue hypo-
perfusion, and rupture are indications for surgical interven-
tion in acute Stanford type B dissection.5 The mortality rate
for surgical therapy of acute type B dissection is approxi-
mately 35% to 40%.6,7
Aortic rupture is the leading cause of death in acute
aortic dissection.3 Miller et al8 reported that the operative
mortality rate for patients with ruptured type B dissection
was 71%. Glower et al6 treated 11 ruptured type B dissec-
tions, with a hospital mortality rate of 55%. There are
several reasons for this reported high operative mortality.
The surgical procedure may be prolonged because of the
need to replace much of the abnormal aorta. Moreover,
there is risk for massive hemorrhage when the hematoma is
removed.
Stent-graft placement has become widely used to treat
thoracic or abdominal aortic aneurysms since it was re-
ported by Parodi et al,9 and also has become an effective
therapy for acute aortic dissection.1,2,10 Several reports
Fig 1. Case 1. A and B, Contrast-enhanced computed tomography scans obtained at admission demonstrate a false
lumen in the aorta, with a mediastinal hematoma (arrows). C, Thoracic aortogram obtained 12 hours after admission
shows severe narrowing of the true lumen and flow of contrast medium from the true lumen into the false lumen
(arrow).
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have described endovascular stent-graft placement to treat
ruptured thoracic aorta, traumatic aortic injury, and rup-
tured chronic type B dissection.11-14
In consideration of the high surgical morbidity and
mortality, stent-graft placement, which requires relatively
little time and is less invasive, is a potential alternative
therapy for ruptured acute type B dissection.
Dake et al1 reported stent-graft placement in three
patients with acute type B dissection with rupture. Two of
their patients died, at 8 hours and 9 days, respectively, after
the procedure.1
We present two case reports of successful stent-graft
placement to treat acute type B dissection with rupture.
Coverage of the primary entry tear with appropriate stent-
graft placement completely abolished blood flow into the
false lumen, with subsequent resolution of the hematoma.
Both patients remain well, after 30 months and 24 months
of follow-up, respectively. Because of possible but unpre-
dictable exacerbation of disease, however, it is necessary
that conversion to open surgery be immediately available
during the stent-graft procedure.
In conclusion, endovascular stent-graft placement can
be a feasible therapeutic option for treatment of selected
ruptured type B dissections. Careful consideration must be
given to which patients with type B dissection with rupture
should undergo stent-graft placement rather than standard
therapy. Because there are no long-term data on stent-graft
placement in acute aortic dissection, careful observation
and follow-up of patients is necessary.
We thank Dr Toshiyasu Hirama for critical review of
the manuscript.
Fig 2. A, Thoracic aortogram after stent-graft placement shows marked expansion of the true lumen. B, Stent
graft. Left panel shows curved framework of the stents. Length of the wire leg is 25 mm at the major curvature and
18 mm at the minor curvature. Black arrows indicate fluoroscopic markers. Right panel shows characteristic
V-shaped cut in the stent graft. White arrow indicates fluoroscopic marker at the uppermost stent on the minor
curvature surface. C, Follow-up computed tomography scans (case 1) show thrombus in the false lumen and
decrease in size of the mediastinal hematoma after 1 week (arrows). D, Further shrinkage of the thrombus in the
false lumen is noted after 2 months.
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Fig 3. Case 2. A and B, Computed tomography scans obtained at admission show false lumen in the descending aorta
and extensive left-sided hemothorax with a high-density hematoma. C, Thoracic aortogram obtained at admission
shows flow of contrast medium from the true lumen into the false lumen across the entry tear (arrows). D, Dilatation
of the true lumen after 2 months.
JOURNAL OF VASCULAR SURGERY
Volume 39, Number 3 Kawamura et al 671
